










































































































































































paleochannels in the alluvium. The contaminated materials will be placed in
the disposal cell in such a way as to minimize infiltration into and through
the cell, and to minimize mounding during transient drainage. To accomplish
this, DOE proposes to place the lower-permeability vicinity property materials
over the higher-permeability tailings. This will create a capillary barrier,
i.e., suction within the partially saturated vicinity property materials will
have to be overcome before water can penetrate into the coarser-grained
tailings.

The cover design for the facility consists of, in ascending order: (a) a 2-
foot radon barrier constructed of alluvial clay from the disposal site, with a
saturated hydraulic conductivity of 1E~7 cm/s; (b) a 6-inch sand drain layer,
with a hydraulic conductivity of 1E-4 cm/s; (¢) a 1l5-inch erosion protection/
bio-barrier 1layer; and (d) a 2-foot layer of rooting soil. The erosion
protection/ bio-barrier and rooting soil medium will also serve to provide
frost and freeze protection for the radon barrier. Grasses, cacti, and sage
will be planted on the top of the cover to increase evapotranspiration and
thus reduce infiltration into the pile.

Because of the great depth to the wuppermost aquifer, the geochemical
attenuation properties of the Mancos Shale, and the poor quality of the Dakota
Sandstone groundwater, the NRC staff is primarily concerned, in terms of the
cell design, with the potential for perched contaminated water reaching one of
the highly transmissive paleochannels. The closest reported paleochannel to
the disposal cell, with sustained groundwater flow, occurs along the northern
edge of the pile. Flow in this channel is reported to be within 100 feet of
the northwestern edge of the pile. DOE has redesigned the cell to eliminate
potential seepage from the northwest corner of the disposal cell. In
addition, DOE will install wells for proper monitoring and early detection of
any contaminants from the disposal cell to the paleochannels.

DOE has determined that the vertical hydraulic conductivity of the foundation
material is 2E-7 cm/s, which is only slightly more permeable than the design
saturated hydraulic conductivity of the radon barrier; however, ponding within
the disposal cell is not expected to be a problem for the following reasons:

- DOE has calculated the expected maximum ponding depth in the cell to
be 12.3 feet, which is below the depth of any nearby paleochannels;
and

- The clean-fill dikes surrounding the contaminated materials will
minimize lateral migration of leachate.

The NRC staff agrees with DOE’'s assessment that ponded leachate should not
reach any nearby paleochannels for the following reasons:

- Conservative calculations by the NRC staff show that nearly 45 feet
of water would be required to obtain a sufficient hydraulic gradient
for lateral migration of leachate at a rate equal to the saturated
conductivity of the barrier. Given the huge volume of the disposal
cell, it 1is estimated that it would take over 200 years of
infiltration at a flux equal to the saturated hydraulic conductivity
of the barrier to achieve such a head.

- The expected infiltration through the cover is expected to be less
than the saturated hydraulic conductivity because the other
components of the cover will reduce the flux received by the
barrier. One component of the cover which will help reduce
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infiltration will be the vegetation at the top of the cover. DOE
proposes to design the vegetation layer similar to ambient
conditions. The ambient vegetation cover appears to limit
infiltration into the ground as evidenced by caliche deposits within
the soils and gypsum deposits within the alluvium.

- DOE has indicated its intention to excavate an additional 6 feet
below the grade specified in its design. This additional 6 feet
.will provide additional storage for any ponded leachate.

- Independent calculations by NRC staff confirm that seepage from the
base of the cell will exceed influx to the cell. These calculations
were based upon an 1influx equal to the saturated hydraulic

conductivity of the radon barrier (i.e., 1lE-7 cm/s) and a vertical
hydraulic conductivity of the foundation material equal to 2E-7
cm/s.

- Placement of the lower permeability vicinity property material over
the coarser-grained tailings will create a capillary barrier, as
long as the vicinity property material is partially saturated.

5.5 Compliance with Water Resources Protection Standards

The regulations for protection of water resources for uranium mill tailings
are provided in EPA’s proposed health and environmental protection standards
in 40 CFR Part 192, Subparts A, B, and C. DOE is required to comply with the
standards for the control of residual radioactive materials (i.e., disposal
standards) at the proposed Cheney disposal site, as required by Subparts A and
C of 40 CFR Part 192, and with the standards for cleanup of groundwater (i.e.,
cleanup standards) at the processing site near Grand Junction, as required by
Subparts B and C.

5.5.1 Compliance with Disposal Standards

The proposed EPA standards in 40 CFR Part 192, Subpart A, for control of
residual radicactive materials and their 1listed constituents include the
following main provisions for water resources protection at tailings disposal
sites:

1. Identifying a list of hazardous constituents and their concentration
limits (§192.02 (a) (3) (i), (ii), and (iii));
2. Establishing a monitoring program to determine background water

quality (§192.02 (a) (3) (iv));

3. Compliance with the performance standard as indicated in §192.02 (a)
(4);

4. Implementing a monitoring plan to demonstrate that initial
performance of the disposal cell is in accordance with the design
requirements (§192.02 (b)); and,

S. A groundwater restoration/cleanup program if established groundwater

standards are projected to be exceeded (§192.02 (c))

However, the proposed EPA standards also include a provision, in Subpart C
(§192.22), that permits Federal agencies implementing Subparts A and B to
apply supplemental standards, if one or more of the criteria in §192.21 can be

+
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met. The supplemental standards permit Federal agencies like DOE to select and
perform actions, in lieu of those in Subparts A and B, that come as close as
possible to meeting the otherwise applicable standard as is reasonable under
the circumstances. )

In lieu of the primary standards, DOE proposed to apply the supplemental
standards for the Cheney disposal site, on the basis of Criterion (g) in
§192.21. DOE identified the Dakota Sandstone as the uppermost aquifer in the
Cheney disposal site area, and asserted that the groundwater in this aquifer
has a total dissolved solids content of 10,000 mg/l or more, and is therefore
considered a Class III. Nearby paleochannel sand deposits are located off the
disposal site and are at a higher elevation than the bottom of the disposal
cell. '

In consideration of the water quality of the uppermost aquifer (Class III),
and other available information and data for the proposed disposal site, the
NRC staff accepted DOE’'s proposal to apply supplemental standards at the
Cheney disposal site. The NRC staff believes that the characteristics of the
proposed disposal site and disposal cell design come as close to meeting the
standards in Subpart A as 1is reasonable under the circumstances. This is
because the Dakota Sandstone formation is separated from the disposal cell by
several hundred feet of the Mancos Shale, which has a very low hydraulic
conductivity (see Table 5.2). Accordingly, the NRC staff concurs with DOE’s
application of supplemental standards at the Cheney disposal site.

Furthermore, the NRC staff reviewed the proposed design and other activities
at the Cheney disposal site, and concluded that the proposed action by DOE for
this site is in compliance with the applicable EPA groundwater protection
standards, as discussed more specifically in the following paragraphs.

5.5.1.1 Hazardous Constituents and Concentration Limits

By selecting the supplemental standards for the Cheney disposal site, DOE did
not identify a list of hazardous constituents or establish their concentration
limits as otherwise required. The NRC staff considers this to be justified
based on the site characteristics. The available data indicate that the
uppermost aquifer (Dakota Sandstone) is separated from the disposal cell by a
thick shale formation (Mancos Shale), which has a very low hydraulic
conductivity. 1In addition, according to DOE, there are other indications that
the disposal cell is hydraulically isolated from the uppermost aquifer; these
include:

- The upward pressure gradient and confinement of the Dakota Sandstone
should keep contaminants from migrating to that zone;

- The geochemical attenuation properties of the thick Mancos Shale and
any perched water systems within the Mancos Shale should effectively
remove contaminants prior to reaching the Dakota Sandstone; and

- Age dating of the groundwater in the Dakota Sandstone indicates that
recharge to this aquifer is not from local precipitation through the
overlying Mancos Shale aquitard in the general area of the site.

-On the basis of the above, the NRC staff agrees with DOE that it is unlikely

that constituents from the disposal cell would reach the uppermost aquifer
during the life of the disposal facility.
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5.5.1.2 Establishing Background Groundwater Quality

DOE characterized groundwater quality in the Cheney disposal site area, and
established that the water in the Dakota Sandstone aquifer is Class III,
thereby justifying the selection of the supplemental standards. The
application of supplemental standards, and the site characteristics, preclude
the need for establishing a background groundwater quality in the formal sense
as otherwise required by the regulations. The NRC staff agrees with DOE that
establishing background water quality for the Cheney disposal site is not
required under the supplemental standards.

5.5.1.3 Performance Demonstration

In accordance with the performance standards of 40 CFR Part 192.02(a)(4), DOE
is required to demonstrate that the proposed disposal design will (1) minimize
and control groundwater contamination, (2) minimize the need for further
maintenance, and (3) meet design performance standards.

DOE provided information to show that infiltration through the cover under
average climatic conditions will be 5.6E-8 cm/s; under long-term conditions,
infiltration is predicted by DOE to be essentially nil. In addition, DOE
presented information indicating that the geochemical properties of the Mancos
Shale and perched water zones within the Mancos Shale effectively limit
migration of contaminants to the uppermost aquifer.

The NRC staff does not agree that infiltration through the disposal cell cover

can be ruled out completely, as indicated by DOE’s estimates. However, the
staff agrees that the infiltration rate and the flux through the cover would
be small. Furthermore, the thickness and hydraulic conductivity and the

attenuation properties of the Mancos Shale constitute a barrier that would
isoclate the disposal cell and reduce the possibility that constituents would
reach the uppermost aquifer during the life of the disposal cell.

In addition, DOE has provided calculations to show that mounded water within
the cell, during transient drainage, will not reach any nearby paleochannels.
The maximum predicted mounding is 12.3 feet, which will take place in the toe
area of the cell. Transient drainage is predicted to last roughly 12-14
years. Transient drainage calculations were made using a flux egual to the
saturated hydraulic conductivity of the radon barrier (i.e., 1lE-7 cm/s), and a
vertical hydraulic conductivity of 2E-7 cm/s for the foundation material
(i.e., competent Mancos Shale).

5.5.1.4 Groundwater Monitoring to Demonstrate Performance

Pursuant to the proposed EPA groundwater protection standards in 40 CFR Part
192.02 (b), DOE is required to implement a groundwater monitoring plan during
the post-disposal period, in order to demonstrate that initial performance of
the disposal cell is in accordance with the design requirements of §192.02

(a).

As part of licensing the long-term care of the completed disposal site, DOE
will provide a LTSP, which will include a groundwater monitoring plan as
required by the regulations. The plan will include visual check for seeps or
other surface exposures during routine surveillance of the site.

In addition, monitoring wells will be installed in the shalldw, paleochannel

aquifer and monitored by DOE throughout the disposal operation, including the
post-closure period, to verify that the disposal cell performs according to
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design. The monitoring wells will also be wused to verify that the
paleochanrels will not be adversely impacted by any fluid build-up in the
disposal cell.

$.5.1.5 Corrective Action Program for the Disposal Site

DOE will provide information on the corrective action plan in the LTSP, which
will be submitted to the NRC subsequently. The NRC staff will review the

.proposed corrective action plan as part of the review of the LTSP. In the

LTSP, DOE will consider corrective action to be taken in the event of failure
of the cover in addition to the development of seeps. Possible corrective
action includes: 1) constructing a sump or other device to collect the
contaminated groundwater and treating or evaporating the collected water and
2) covering the contaminated water to control access.

5.5.2 Compliance with the Cleanup Standard

The proposed EPA standards in 40 CFR Part 192, Subpart B, for cleanup of
inactive wuranium mill tailings sites that are contaminated with residual
radioactive materials include the following main provisions for water
resources protection at such sites:

1. The concentration of any listed constituent in groundwater shall not
exceed the established site-specific standard as provided in the
regulations (§192.12 (c).

2. Implementation of a monitoring program to define the extent of
groundwater contamination by 1listed constituents and to monitor
compliance with the regulations (§192.12 (c)(1l).

3. DOE may propose alternate concentration 1limits, in 1lieu of the
otherwise applicable standards, subject to certain regulatory
requirements (§192.12 (c)(2).

4. The remedial action period may be extended by a period not to exceed
100 years, if certain requirements outlined in the regulations can
be met (§192.12 (c)(4);

To date, DOE has collected data for characterization of contamination in the

processing site area. DOE identified the following inorganic constituents in
the tailings fluids at the Grand Junction processing site: antimony, arsenic,
beryllium, barium, cadmium, chromium, cobalt, copper, net gross alpha

activity, lead, mercury, molybdenum, nickel, nitrate, radium -266 and -228,
selenium, silver, and uranium. Additionally, the following elements contained
in hazardous constituent compounds were identified: aluminum, cyanide,
fluoride, strontium, sulfide, tin, vanadium, and zinc. A scan of groundwater
samples from three wells revealed no volatile, semi-volatile, or other organic
compounds present in the groundwater.

The NRC staff reviewed DOE’s assessment of the hazardous constituents using
the following three criteria to select hazardous constituents: 1) whether or
not the constituents are reasonably expected to be in or derived from the
tailings; 2) whether or not constituents are listed in Appendix VIII of 40 CFR
Part 261, with the addition of radium -226 and -228, wuranium, nitrate,
molybdenum, and net gross alpha particle activity as specified in 40 CFR
192.02(a)(3)(i); and 3) whether or not constituents were detected in the
tailings or groundwater at the site. Based upon an independent analysis of
the information provided by DOE, the NRC staff concludes that the list of
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identified hazardous constituents is appropriate. It is also noted that the
hazardous constituent list could be updated based on new data that may be
collected by DOE at the processing site in the future, as the groundwater
remedial action plan is prepared and submitted to NRC for review.

DOE proposed to defer «cleanup and control of existing groundwater

. contamination to a later phase of the remedial action project, as permitted by

UMTRCA (1982 Amendment). The NRC staff agrees that groundwater cleanup may be
deferred, because, consistent with the regulations, DOE has demonstrated that:
1) the proposed site remediation will not interfere with planned groundwater
cleanup in the future; and 2) public health and safety will be protected
during the interim period between site remediation and groundwater cleanup.
Furthermore, DOE is committed to maintain site surveillance and monitoring for
protection of groundwater users and potential receptors, during the interim
period between surface reclamation and groundwater cleanup in the processing
site area. DOE will also continue to monitor water quality of the groundwater
in the uppermost alluvial aquifer and the Colorado to update and improve site
characterization in the processing site area, and to detect any effects of
site remediation activities on water quality.

DOE has not submitted a plan for groundwater remediation in the processing
site area to date. When the groundwater remediation plan is completed by DOE,
the NRC staff will review and evaluate the plan in consideration of the
groundwater standards in the proposed EPA standards for inactive uranium mill
sites, which have already been cited.

5.6 Conclusions
Based on staff review of the Final RAP, the NRC staff concludes that DOE’s

proposed remedial action to date complies with EPA’'s proposed groundwater
protection standards for inactive uranium mill sites.
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6.0 RADON ATTENUATION AND SITE CLEANUP

6.1 Introduction

This section of the Technical Evaluation Report (TER) documents the staff
review of the radon attenuation design and the radiation cleanup plan for the
remedial action at the Grand Junction, Colorado, UMTRA Project site. The
review consists primarily of evaluations of the material characterization,
radon barrier design, proposed remedial action, and radiological verification
plan to assure compliance with the appropriate EPA standards. The adequacy of
the quality control program in these areas is also reviewed. The review
followed the procedures in Chapter 5 of the NRC SRP (NRC, 1993).

6.2 Radon Attenuation

As described in previous sections of this report, the radon/infiltration
barrier will be composed of material excavated from the Cheney Reservoir
disposal site and placed over the stabilized tailings embankment. The design
thickness of this barrier is 2 feet for the top slopes of the pile and
3.5 feet for the sideslopes. The barrier thickness is designed to satisfy
criteria for construction, settlement, cover cracking, infiltration of surface
water, and the reduction of radon gas release at the surface of the completed
cell.

The review of the cover design for radon attenuation included evaluation of
the pertinent design parameters for main pile tailings, off-pile contaminated
materials, and the radon/ infiltration barrier material. The design
parameters evaluated include: long-term moisture content, material thickness,
bulk density, specific gravity, porosity, and radon diffusion coefficient.
Radium content and radon emanation coefficient parameters were evaluated for
the tailings and other radiologically-contaminated materials.

The parameters of the materials in other layers of the cover were evaluated
for their ability to protect the radon barrier 1layer from drying and
disruption. The stability of the cell as a whole was also determined because
of the potential of causing cracking in the barrier layer due to settlement or
heaving. These aspects of cell design are discussed in detail in chapter 3 of
this TER. ‘

DOE used the RAECOM computer code to calculate the radon barrier thickness
required to meet the radon flux limit. NRC staff evaluated the code input,
and performed an independent analysis of the design using the RADON code (NRC,
1989b), which is a version of RAECOM.

6.2.1 Parameter Evaluation

The required thickness of the radon barrier depends on the properties of the
barrier soil(s) and the underlying contaminated materials. NRC staff reviewed
the physical and radiological parameter values used to determine the thickness
of the radon/infiltration barrier required at the Grand Junction site. The
values were evaluated to determine if each is: valid, representative of the
material, conservative, and based on long-term conditions.

The material thicknesses used in the analysis are based on the conceptual
design of the RAP and the available data. The design assumptions are that
these layers are uniform, and that average parameter values are adequate. The
tailings from the ponds area and vicinity property cleanup materials, referred
to as the off-pile contaminated materials, have a lower average radium content
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than the main pile tailings. Most of this low-activity material will be
placed on top of the main pile tailings and was therefore modeled as a
separate layer. It is possible that some of the details of the design will
change during construction. Reanalysis of barrier thickness will be necessary
if the radium content of the off-pile material placed next to the barrier is
significantly higher than values used in the computer model, or if the
thickness of this low-activity layer is less than the value used in the model.

The bulk density and specific gravity were determined by field and laboratory
tests, and the corresponding porosity was calculated. The average bulk
density and porosity values used in the RAECOM analysis are: 1.39 gm/cc and
0.492 for the tailings (seven samples), 1.78 gm/cc and 0.34 for the off-pile
contaminated materials (10 samples), and 1.73 gm/cc and 0.375 for the
radon/infiltration barrier material (six samples), respectively. These values
were apparently determined from representative samples of the materials, and
the staff finds them to be acceptable.

The design uses the following long-term moisture contents: 18 percent assumed
for the tailings based on 4 percent drying after placement at 22 percent
moisture content; 10 percent for the off-pile contaminated materials (three
samples); and 14.7 percent for the radon/infiltration barrier material (six
samples). In selecting these values, DOE considered primarily the results of
capillary moisture laboratory tests, but alsc the SWRDAT computer code (USSCS,
1985), an empirical relationship developed by Rawls and Brakensiek (1982), and
specifications for placement moisture. The laboratory tests support the use
of these moisture contents. The use of the SWRDAT code for predicting water
retention capacity at different suction pressures does not appear to conflict
with the methods in the SRP (NRC, 1993).

Radon diffusion coefficients for the main pile tailings (four samples) and
barrier material (six samples) were derived from correlation curves of
moisture saturation versus radon diffusion coefficient developed from
laboratory measurements of soil samples representative of expected conditions
in the stabilized pile. The average diffusion coefficient for the tailings is
0.012 cm?/s and the barrier material values are 0.0029 and 0.0037 cm’/s using

the capillary moisture and SWRDAT model respectively. DOE states that a
conservatively high diffusion coefficient (0.01 cm°/s) was assumed for the
off-pile contaminated materials because of the material property
uncertainties. This assumption is based on a calculated value of 0.007 cm’/s
for material sampled in 1987. Since much vicinity property material has been
deposited since 1987, the calculated value may not be representative of the
total off-pile materials and the assumed value may not be conservative. a

value of 0.02 cm’/s may be more appropriate; however, DOE's assumed value is
acceptable to the staff considering that more testing will be done on the
vicinity property material and the radon attenuation model re-evaluated before
radon barrier placement is completed.

The radon emanation coefficients for the contaminated materials were measured
in the 1laboratory. Average values of 0.36 (29 samples) for main pile
tailings, and 0.35 (6 samples) for the off-pile contaminated materials, were
determined. These values are acceptable to the staff.

A weighted average value of the radium content for the tailings material was
calculated to be 571 pCi/g (423 samples, SEM 30). A value of 64 pCi/g
(30 samples, SEM 14.5) was estimated from 1limited data for the off-pile
contaminated materials. DOE’'s analysis adjusts average parameter values by
adding or subtracting the SEM (whichever is more conservative), but these
average parameter values are not always representative of the spread of the
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parameter values. For example, the Ra-226 concentrations in the main pile
tailings average 575 pCi/g, but the standard deviation is 632 pCi/g, and the
vicinity property materials average 60 pCi/g with a standard deviation of 72
pCi/g (DOE, 1991a, Table 6.1). The values chosen for the tailings and the
off-pile materials are optimistically based on a uniform mixing of the
materials and do not adequately represent the variability of the data.
However, the average Ra-226 concentration values for the design appear
acceptable to the NRC staff in this case, since DOE has indicated that 75
percent of the main tailings pile samples were below 800 pCi/g, and 75 percent
of the vicinity property materials samples were below 80 pCi/g.

The ambient air radon concentration is a required parameter value for the
RAECOM model and has been measured at the Grand Junction site as 0.8 pCi/l.
The technique used to measure the radon concentration and the result appear to
be acceptable to the staff.

6.2.2 Radon Barrier Evaluation

The radon/infiltration barrier thickness necessary to comply with the radon
flux limit was calculated by DOE using the RAECOM computer code. The EPA
standard requires that the release of radon-222 from residual radioactive
material to the atmosphere does not exceed an average rate of 20 pCi/m‘/sec.

DOE analyzed the radon/infiltration barrier in a manner that represents the
placement of the contaminated materials in two layers. The important model
agssumptions are that the upper layer (off-pile contaminated material) will be
at least 10 feet (305 cm) thick and will contain a maximum average Ra-226
content of 150 pCi/g.

The model 1is conservative in that the radon attenuation of the frost
protection and drain layers is not considered. The cover on the sideslopes
does not include a frost protection layer but the radon barrier is 42 inches
thick instead of the 24 inches designated for the top of the cell. This extra
18 inches of barrier material is adequate for frost protection and provides
additional radon attenuation not accounted for in the model. NRC staff
determined that there was adequate protection so that frost damage to the
radon barrier layer did not need to be considered in the model.

Based on RAECOM modeling results, DOE concludes that 2 feet of radon barrier
will be more than adequate to reduce the radon flux to below the 20 pCi/m’/sec
standard. Using the average parameter values discussed in the previous
sections, modeling demonstrates that 1.3 feet of barrier would be sufficient.
Based on the SWRDAT long-term moisture values, 1.6 feet of barrier would be
required. Use of average parameter values plus or minus (which ever is
conservative) their SEM, combined with the SWRDAT determined moisture values,
results in a 2.0-foot-thick barrier needed to achieve the radon flux limit.

NRC staff used the RADON computer code to model the radon flux using various
combinations of conservative parameter values. The analyses each resulted in
a radon flux of less than 20 pCi/m’/s at the top of the radon barrier layer.

Although some parameter values are based on limited and possibly
unrepresentative samples, the NRC staff accepts the radon barrier as designed
because DOE has committed to conduct further testing of materials and
evaluation of the radon barrier design. Any necessary changes would be made
by RAP modifications to insure that the final design demonstrates compliance
with the radon barrier standards.




6.3 Site Cleanup

6.3.1 Radiological Site Characterization

Field sampling and radiological surveys at the Grand Junction site identified
approximately 5,260,000 cubic yards of contaminated materials covering over
100 acres at the processing site and adjacent areas. Subpile contamination
exceeds 15 pCi/g Ra-226 above background to an average depth of one foot under
the main pile. The results of the site characterization survey are being used
to plan the control monitoring for the contaminated material excavation, as
well as the final radiological verification survey for the land.

Background levels of Ra-226 average 2.0 pCi/g in the Grand Junction area soil.
The methods of determination for radioisotope levels and the results are
acceptable to NRC staff.

6.3.2 Cleanup Standards

DOE has committed to excavate contaminated areas to meet the 5 pCi/g (surface)
and 15 pCi/g (subsurface) plus background, EPA standard for Ra-226 in soil,
and to place the contaminated materials in an engineered disposal cell. If
Th-230 1is encountered in significant concentrations after Ra-226 has been
removed to the EPA standards, supplemental standards for Th-230 will be
imposed. The standard will be to reduce the Th-230 concentration such that:
(1) the Ra-226 concentration in 1000 years will not exceed the 15 pCi/g
criterion, or (2) the projected concentration of radon decay products in a
house will not exceed 0.02 working levels in 1000 years. Based on the DOE
generic thorium policy, the NRC staff understands that the second criterion
would only be used for deeply buried deposits that would be difficult to
excavate. Excavations will be monitored to ensure that cleanup efforts are
complete.

All buildings and equipment on the site have been removed or demolished. The
stockpiled debris will be buried in the disposal cell.

DOE states in the RAP that as the remedial action progresses, excavation
control monitoring will be performed to insure that the contamination will be
removed from the processing site to the levels imposed in the EPA standards.
Contaminated asbestos is to be properly packaged, transported, and placed in
the disposal cell.

6.3.3 Verification

The final radiological verification survey for land cleanup will be based on
100-square-meter areas. DOE may use a variety of measurement techniques,
depending on particular circumstances. The standard method for Ra-226
verification is analysis of composite soil samples, by gamma spectrometry. The
procedures identified in the RAP for the final radiological verification
survey are consistent with generic procedures (RAC-015) including the bulk
averaging of radionuclides in cobbly soils (cobbles-to-fines correction, RAC-
OP-003) that have been reviewed and approved by NRC staff.

DOE states that a minimum of four percent of all processing site verification
samples (grids) will be analyzed for Th-230. 1In addition, at least 10 percent
of the samples from areas suspected of having Th-230 mobilized below the Ra-
226 cleanup boundary will be analyzed. If Th-230 concentrations are found to
exceed the guideline, samples from surrounding grids will also be analyzed for
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Th-230. NRC staff has agreed that this approach is adequate considering that
the UMTRA Project generic policy for Th-230 cleanup and verification was not
final at the time this aspect of the Grand Junction RAP was finalized.

6.4 Conclusions

Based on review of the radon attenuation design and analyses presented in the
Grand Junction final RAP, NRC staff concludes that the radon attenuation model
is adequate to support the Grand Junction radon barrier design, but must be
substantiated by further testing and analysis. This is necessary to provide
reasonable assurance that the disposal cell will meet the EPA standards for
radon flux contained in 40 CFR 192.02. DOE has stated (DOE, 199l1a, page 57)
that "The final cover design will be based on actual measurements of the as-
placed contaminated materials and will incorporate any restrictions on the
quantities of the radon barrier materials.” The final as-built model
presented in the Completion Report will demonstrate compliance with the radon
flux standard; therefore, NRC concurs on this aspect of the RAP.

The staff finds the radioclogical characterization program, the proposed
processing site cleanup, and the verification plan are acceptable as they
should result in the site meeting the EPA standards for soil cleanup in 40 CFR
192.12 and 192.22.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON. D.C. 20555-0001

January 3, 2002

Ms. Donna Bergman-Tabbert, Manager
U.S. Department of Energy

Grand Junction Office

2597 B3/4 Road

Grand Junction, CO 81503

SUBJECT: CONCURRENCE WITH THE GROUND WATER COMPLIANCE ACTION PLAN
FOR THE URANIUM MILL TAILINGS REMEDIAL ACTION PROJECT SITE AT
GRAND JUNCTION, COLORADO '

Dear Ms. Bergman-Tabbert:

In separate letters dated April 8, 1999, and June 25, 1999, respectively, the U. S. Department
of Energy (DOE) submitted the Ground Water Compliance Action Plan (GCAP) and Final Site
Observational Work Plan (SOWP) for the Uranium Mill Tailings Remedial Action Project at
Grand Junction, Colorado. In a letter dated February 8, 2001, the U. S. Nuclear Regulatory
Commission (NRC) staff provided its acceptance of the Grand Junction SOWP, however, the
staff also identified several issues which required resolution to complete the review of the
GCAP. These issues were in relation to the use of institutional controls as part of DOE'’s
strategy for ground water protection. To address these issues, DOE submitted a revised GCAP
by letter dated May 9, 2001.

The Staft has completed its detailed review of the revised GCAP as documented in the
enclosed (Enclosure) Technical Evaluation Report (TER). As discussed in the TER, the staff
finds that the Grand Junction site GCAP satisfies the requirements of the Uranium Mill Tailings
Radiation Control Act of 1978, as amended, and the groundwater protection standards in 40
CFR Part 192. Accordingly, the staff concurs with the GCAP.

If you have any questions regarding this letter, please contact Rick Weller, the Project Manager
for Grand Junction, at (301) 415-7287 or by e-mail to RMW2@nrc.gov.




2

In accordance with 10 CFR 2.790 of the NRC's “Rules of Practice,” a copy of this letter will be
available electronically for public inspection in the NRC Public Document Room or from the
Publicly Available Records (PARS) component of NRC's document system (ADAMS). ADAMS
is accessible from the NRC Web site at http://www.nrc.gov/NRC/ADAMS/index.htm! (the Public

Electronic Reading Room).

Sincerely,

Melvyn Leach, Chief :

Fuel Cycle Licensing Branch

Division of Fuel Cycle Safety and Safeguards
Office of Nuclear Material Safety and Safeguards

Docket No.: WM-54

Enclosure: Technical Evaluation Report for the
Ground Water Compliance Action Plan
For the Grand Junction UMTRA Project Site

cc: D. Metzler, DOE GJO
R. Plieness, DOE GJO
J. Jacobi, CDPHE Den



TECHNICAL EVALUATION REPORT
FINAL GROUND WATER COMPLIANCE ACTION PLAN FOR THE GRAND
JUNCTION, COLORADO UMTRA PROJECT SITE

FACILITY: Grand Junction, Colorado
TECHNICAL REVIEWER: William von Till
PROJECT MANAGER: Rick Weller

SUMMARY AND CONCLUSIONS:

The U. S. Department of Energy (DOE) submitted a Final Ground Water Compliance Action
Plan (GCAP) for the Grand Junction, Colorado, UMTRA Project Site by cover letter dated May
9, 2001. The compliance strategy proposed in the GCAP is no remediation, based on the
application of supplemental standards. This is based on DOE's assertion that the
contamination is confined to limited use groundwater. The U. S. Nuclear Regulatory
Commission (NRC) and Colorado Department of Public Health and Environment (CDPHE)
agree with DOE's characterization of the aquifer as a limited use groundwater. Therefore, the
criteria for supplemental standards, on the basis of /imited use groundwater, has been met. In
addition, DOE is implementing institutional controls to assure that the compliance strategy is
protective of human health and the environment. Based on the reviewed information, the staff
finds that the Grand Junction site GCAP satisfies the requirements of the Uranium Mill Tailings
Radiation Control Act of 1978, as amended, and the groundwater protection standards in 40
CFR Part 192. Accordingly, the staff concurs with the GCAP.

BACKGROUND:

In separate letters dated April 8, 1999, and June 25, 1999, respectively, the U. S. Department
of Energy (DOE) submitted the Ground Water Compliance Action Plan (GCAP) and Final Site
Observational Work Plan (SOWP) for the Uranium Mill Tailings Remedial Action Project at
Grand Junction, Colorado. In a letter dated February 8, 2001, the U. S. Nuclear Regulatory
Commission (NRC) staff provided its acceptance of the Grand Junction SOWP, however, the
staff also identified several issues which required resolution to complete the review of the
GCAP. These issues were in relation to the use of institutional controls as part of DOE's
strategy for ground water protection. To address these issues, DOE submitted a revised GCAP
by letter dated May 9, 2001. -

Requlaforv Framework:

The UMTRA Project regulations provide several ways to comply with the groundwater
protection standards in 40 CFR Part 192.12(c) of Subpart B. These include meeting the
provisions of 40 CFR Part 192.02(c)(3) of Subpart A or supplemental standards established
under 40 CFR Parts 192.21 and 192.22 of Subpart C.

Criteria for applying supplemental standards is detailed in 40 CFR Parts 192.21 and 192.22.
Supplemental standards can be requested if the groundwater meets the criteria of 40 CFR Part
192.11(e) for limited use groundwater. The definition of limited use groundwater per 40 CFR
Part 192.11(e), is provided as:



192.11(e) for limited use groundwater. The definition of limited use groundwater, per 40 CFR
Part 192.11(e), is provided as:

groundwater that is not a current or potential source of drinking water because (1) the
concentration of total dissolved solids is in excess of 10,000 mg/l, or (2) widespread,
ambient contamination not due to activities involving residual radioactive materials from
a designated processing site exists that cannot be cleaned up using treatment methods
reasonably employed in public water systems, or (3) the quantity of water reasonably
available for sustained continuous use is less than 150 gallons per day. The
parameters for determining the quantity of water reasonably available shall be
determined by the Secretary with the concurrence of the Commission.

Site Description:

The site is located in Grand Junction, Colorado along the banks of the Colorado River. The site
was used as a uranium-ore processing facility from 1950 to 1970 with a total of 2,281,614 tons
of ore processed. The mill also had a side-stream vanadium circuit. By 1994, all of the
contaminated materials from the old processing site and vicinity property materials were
transported to the Cheney Disposal Cell, located about 15 miles southeast of Grand Junction.
Groundwater contamination at the site resulted from the leaching of uranium and other milling
constituents from mill tailings, settling ponds, and evaporation ponds. The alluvial aquifer is
composed of unconsolidated clays, silts, sands, gravels, and cobbles. Groundwater is
unconfined in this aquifer and depth to water ranges from 0-20 feet. Groundwater from the
aquifer flushes into the Colorado River. Groundwater table fluctuations occur as a result of
River level fluctuations. Underlying the alluvial aquifer is a shale “aquitard” composed of low-
permeability shale units in the Dakota Sandstone. The confined Dakota Sandstone aquifer

underiies the shale unit.

Selenium and uranium background values are high and thought to be from the dark marine
shales of the Mancos Shale, which is found throughout the valley. Iron, chloride, manganese,
sulfate, and total dissolved solids (TDS) are also high as background concentrations, further
indicating the poor water quality of the alluvial aquifer.

TECHNICAL EVALUATION:

Based on the Final Programmatic Environmental Impact Statement for the Uranium Mill
Tailings Remedial Action Groundwater Project (PEIS, DOE, 1996), DOE has proposed no
remediation in conjunction with the application of supplementai standards and the criteria for
limited use groundwater. Groundwater in the uppermost aquifer is not a current or potential
source of drinking water because widespread, ambient contamination, not due to activities
involving radioactive materials from the designated processing site, exists that cannot be
cleaned up using treatment methods reasonably employed in public water systems.

DOE evaluated uranium, arsenic, cadmium, fluoride, nickel, radium 226, strontium, sulfate,
vanadium, zinc, ammonia, iron, manganese, molybdenum, and vanadium as chemicals of
potential concern. The Baseline Risk Assessment of 1995, conducted by DOE, indicated that
residential use of groundwater, mainly as drinking water, presents the only unacceptable
pathway for exposure to groundwater at the site. Since the aquifer is not used for drinking
water purposes and with current and future application of institutional controls (groundwater .
restrictions), the probability of this pathway occurring is acceptably small.
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vanadium, zinc, ammonia, iron, manganese, molybdenum, and vanadium as chemicals of
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The NRC and CDPHE agree with DOE's characterization of the aquifer as limited use
groundwater (CDPHE, 2000). In making this determination, the staff relied heavily on COPHE"s
extensive knowledge of the character of the aquifer and its classification for limited use.

Since the aquifer has been classified as limited use groundwater, the criteria for supplemental
standards has been satisfied. The background data for uranium and selenium support DOE’s
case that widespread ambient contamination exists in the alluvial aquifer. Groundwater from
the alluvial aquifer is not a current or potential source of drinking water. Potable water is
available from a municipal water system in the area. DOE also concluded that treating the
water for a drinking water source would be more costly ($680 per household) than the
Environmental Protection Agency threshold value of $300 per household (EPA, 1988), further
supporting the criteria for limited use groundwater under 40 CFR Part 192.11(e)(2).

institutional Controls:

The State of Colorado, through the COPHE (the Grantor), transferred the mill-site property to
the City of Grand Junction (the Grantee) via two quitclaim deeds recorded in the Mesa County
Courthouse, Book 2320, pages 882 to 886, on March 29, 1997. As part of the agreement, the
City agrees “not to use ground water from the site for any purpose, and not to construct wells or
any means of exposing ground water on the property unless prior written approval is given by
the Grantor and the U.S. Department of Energy.”

In addition, for the off-site contamination, in July 1989, the Grand Junction City Council passed
Ordinance 2432 of the Grand Junction Zoning and Development Code, which applies to all
areas within the city limits. Section 5-4-4 of this Ordinance refers to Potable Water Systems.
Paragraph B of Section 5-4-4 states that;

“All developments shall be served by the City water treatment and distribution system,
unless such requirement is deemed unreasonable or impracticable, as determined by
the Utilities Director. All water lines shall be designed to connect to each parcel, as set
forth in the previous sentence, with City mains in accordance with applicable
engineering standards, unless exempted by the Utilities Manager.”

DOE stated that searches of the City of Grand Junction water service records showed no
evidence of domestic water use from wells within the affected area. Contaminated groundwater
as a result of processing operations is confined within the City limits, and with the City
ordinance in place, domestic water supply wells should not be installed, thereby making the
groundwater ingestion risk scenario extremely low.
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Interoffice Memo

Date: 5/19/99

To: File

Cc: R. Bowen, S. Marutzky
From: Richard Dayvault

RE: CDPHE Review of GJ GCAP

According to Don Metzler today, Wendy Naugle's review of the Grand Junction Site Observational
Work Plan (SOWP) (especially Section 7) will suffice for a State of Colorado review of the Groundwater
Compliance Action Plan (GCAP) . We should not expect an additional review of the GCAP and should
incorporate all appropriate changes indicated in the SOWP review into the GCAP. .

5/19/99 Confidential 1



STATE OF COLORAD

Dedicated to protecting and improving the health and environment of the people of Colorado

HAZARDOUS MATERIALS AND WASTE MANAGEMENT DIVISION
http://mww.cdphe.state.co.usthm/

4300 Cherry Creek Dr. S. 222 8. 6th Street, Room 232

Denver, Colorado 80246-1530  Grand Junction, Colorado 81501-2768 Colorado Depmm[
Phone {303) 692-3300 Phone (970} 248-7164 of Public Health
Fax (303) 759-5355 Fax (970) 248-7198 : and Environment

November 17, 1999

Bill Owens, Governor
Jane E. Norton, Executive Director

Mr. Donald Metzler
Technical Manager

UMTRA Groundwater Project
U.S. Department of Energy
P.O. Box 2567

Grand Junction, CO 81502

RE: CDPHE Review of Groundwater Compliance Action Plan (GCAP) for the Grand Junction, Colorado Site
Dear Don:

The Colorado Department of Public Health and Environment (CDPHE) has completed its review of the above
referenced document, the Environmental Assessment and the Final Site Observational Work Plan for the Grand
Junction site. All comments that we had related to these documents have been resolved to our satisfaction.
Therefore, this letter is intended to provide you with our formal agreement on the proposed Compliance Strategy
for the site

1 thank vou for the opportunity to provide our input to this effort. Please call me at (303)692-3387 or Wendy
Naugle at (303) 692-3394 if you have any questions.

Sincerely,

Jeffrey Deckler
Remedial Programs Manager

cc:  John Surmeir, NRC
Paul Oliver, CDPHE-GJ
FILE (GRJ-4-G-4)
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GRAND JUNCTION

ZONING AND DEVELOPMENT

CODE

XN

Recommended to the Grand Junction City Council
By the Grand Junction Planning Commission

Adopted by the Grand Junction City Councll on July §, 1989
: Ordinance No. 2432

Text amcndmcuts/revmom passed and adopted as of May 21 1997
have been mcbrporated mto thls Code

Submittal Standards for Improvements and Development (SSID) Manual '
Adopted by the Grand Junction City Coum:ll June 2, 1993
Ordinance No, 2679 _ -
(Revised and Updated, May_1995), .

-"
/ .

ing and ent Cod Prin e:J 997



5-4-2 LOTS AND BLOCKS

A.

D.

5-4-3

All blocks shall have a length of at least four hundred feet (400" but not more than eight
bundred feet (800’). '

No parcel created under {hls Code shall have less area than required under the applicable
zoning requirements, :

Each lot or parcel shall provide vehicular access to a public street. Parcels with a front and rear
strect frontage shall be permitted only where necessary to provide separation from arterial
strects or incompatible land uses. Rear yards fronting on arterial streets shall be fenced with
a minimum six foot (6') high solid fence.

Sidc parce‘l lines shall be substantially at right anglcs or radial to street right-of-way lines.

IRRIGATION SYSTEMS AND DESIGN - The applicant shall submit to the

Admmxstntor those materials as listed in the SSID Manual.

5-4-4

A

5-4-5

A

POTABLE WATER SYSTEM

All water treatment and distribution systems, whethcr individual or public, shall COmply with

~all regulations and specifications of the State and County Health Departments as well as all

City or other applicable regulations.

All developments shall be served by the City water treatment and distribution system, unless
such requirement is deemed unreasonable or impracticable, as determined by the Utilities -

Director. All water lines shall be designed to connect each parcel, as set forth in the previous
sentence, with City mains in accordance with applicable engineering standards unless
exempted by the Utilities Manager.

Fire hydrants shall be placed and have fire flow capabilities in accordance with the _

requirements of the Fire Marshal and the City.
SANITARY SEWER SYSTEM

All sewage disposal and treatment systems shall .comply with all laws, regulations and
specifications of the State and local Health Departments, as well as any City regulations, and
shall be located and constructed in a manner that will not pollute or endanger wells or other
water sources '

A public sanitary sewer collection system and treatment facility shall be required for all
developments.
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